HE increasing use of high-protein feeds since World War II has resulted in an expansion in the demand for soybean meal because of its high protein content (8). spite of a great increase in the production of soybeans, still more soybean protein is needed, but the demand for fats and oils has not kept pace with the increased production. For this reason, interest has increased in the possibility of breeding soybeans for high protein content.
If the percentage of protein increases the percentage of other constituents must decrease correspondingly. It is important to know whether the protein gained is more valuable than the materials which would be lost. The inverse relation between percentages of protein and oil is well known (3, 5). The increase in protein generally averages 1.6 to 2.0 times the decrease in oil.
The purpose of this study was to determine what .changes in the proportions of other constituents accompany Increase or decrease in the percentage of protein.
MATERIALS AND METHODS
The following four lots of soybean seed samples grown in 1958 were used in the study: (A) 15 strains selected for high-protein grown at Gainesville, Florida. The samples were analyzed for percentages of protein, oil, ash, pentosans, total sugars, crude fiber, phosphorus, nonprotein nitrogen, and holocellulose. The following year (1959), samples the same strains grown at the same locations were analyzed for protein content.
The weight of :tOO seeds in grams ~vas taken as a raeasure of seed size. The weight of manually removed hulls was used to determine the percentage of hulls. Official A.O.A.C. methods (1) were used for the determination of protein, ash, pentosans, total sugar~, and crude fiber. Oil also was determined by the A.O.A.C. method except for the use of a :t6-hour extraction. The low-protein samples were strains which were not normally low in protein, but were low apparently because of unusual environmental conditions in 1958, but not in 1959, at the locations where the soybeans were grown.
High-protein, low-protein, and normal samples differed in composition and seed size, as shown in Figure 1 .
The high-protein samples (A) averaged lower than the composite samples (B) in all constituents shown except protein. The percentages of oil, sugars, and holocellulose were most affected by differences in protein content. Lowprotein samples (C, D) from both locations were higher than the composite samples in all constituents besides protein and crude fiber.
High-protein seeds (A) averaged 10% larger and lowprotein seeds (C, D) averaged over 19% smaller than seeds of the composites (B). Differences in the percent hulls were small e~cept that the lot of low-protein seeds which had the smallest seed size averaged 9.94% hulls compared to 8.2% for the normal composites.
Differences in phosphorus contents of the samples were very small.
The analyses which were made accounted for about 95 to 96~ of the whole soybean. The lignin, which was destroyed in the chlorite treatment, would account for about 2%, according to analyses reported by Tscherniak (7).
In high-protein samples about one-third of the decrease in nonprotein constituents was in sugars, one-third in oil, and the remainder in holocellulose and pentosans. In one lot of low-protein samples, the increase was likewise about one-third sugars, one-third oil, and one-third other constituents.
In the other lot of low-protein samples, over half the increase was in oil with lesser changes in sugars and other constituents.
These results indicate that the increase in protein may be 2 or 3 times the decrease in oil and that about half the loss in carbohydrates was in forms which are not readily 
